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(54) SUB BAND CODING SYSTEM OFR HDTV SIGNAL 

(57)Abstract: 

PURPOSE: To obtain interchangeability between an HDTV 
signal and a TV signal by coding an adaptive prediction 
difference signal at a TV signal coding rate and coding a 
difference signal between the adaptive prediction difference 
signal and the TV signal component. 
CONSTITUTION: As to an LL signal divided by a band 
division filter 32, a quantizer 1 1 codes the signal with 
information quantity equivalent to a conventional TV signal 
coding rate and the result is fed to a variable length coding 
circuit 12, in which the signal is converted into a variable 
length code of the TV signal. Furthermore, an inverse 
quantizer 13, an inverse DCT transformation device 44 and a 
subtractor 14 are used to subtract the TV signal component 
from the adaptive prediction difference signal and the 
difference signal is coded through a quantizer 15 and the 
variable length coding circuit 16. The variable length code is 
given to a multiplexer circuit 37, in which the code is subject 
to time multiplex with the variable length code of other band 
signal and the result is sent. A decoder decodes the TV signal Sa 
from the information coded at a TV signal coding rate and the LL signal is decoded by using the 
information resulting from coding the difference signal component, the TV signal component and the 
prediction signal of adaptive prediction orthogonal transformation. 
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lSt#JBl] HDTVfg^£*¥;frfilc(l^:feJ:ura 

«roft«ft ^Kiasd u £ e> K*Tw»«ar*tr*iv* 

(D$is&<t^£±fi&L, *©rt©*¥:fc J: 

t KHSftoflr** jSJfc^Sliagft&fc <t o rft-SHb L, 

«F*(kSiifcDWE*¥a8±l«ia*l«S* i fclcftftofll 

*i^J*UriWEHDTV«*Srlf5fei-5HDTVfll* 

ttEraTOft&sftfc*tf«9£TOiE^ftftTv 
e>Tvflr#rt»«rJ6U3iv^fc*»flr*j«» 

fr«F*ft Lfcftft \c#m LT Wc. L, 

«IETVtt*fflomi"- r--CftftflsLfcft«*»&T 

Lfcit nt WET v«**» tfttf^HBssftftoTOi 

#«HWW« - t *1Wi t -f 5 H D T V«*ffl1r7/< 
v KffftflSfrft. 

[H#>f2] |»*]IlfcB«OHDTVflr*ffl*^ 

vKftftfls*a;fc:m^c, 

mSMt**»b LTlia«iM***ftV6£i*ftfti: 
tSHDTVitfflt^y Kftftflrfr*. 

[ftW©#ftftftH] 

[000 1] 

[ftll±©*lffl£lH #3591? It, HDTV (iSSfitiNBB 
V>T, ft*©TV (fw^gy) m^b<OKmtisX 

ims&zmft loo, ±#<on*<tvy h u- h 

ftLTftfc*^fc*S1-«HDTVttftft1r://<J'K 

ftftfl:#3*fcH1-a. 

[0 0 0 2] 

[f£*oftft] ft*. HDTVftft©ft#fc#*w«* 
is^ht^si:, mz.\zxt>m i %bmy4i/b<omft 

tt***HfrraDPCM (ft^/</W^«f*ftft) 3SF 
«. ;Uj«*frH«*ft«©«#fcft»LTft*fc1-6 
dct (fltftaiH'yftft) #5«U<*ne>*rO^. 
ftte d c t *scrtft tr v hu- h "eJt»tt»aftfttt*» 

[0 0 0 3] U*»U DCT*SC«Bf»«»ft*ft<, 
*fcft*<OT v«*fc t 3 £ b asffljiT&o 

fc. LfctfoT, «ft«tX*«#ftft«4MM7-fA'*K 

U <«ft»tt± t>ft»ftrt#*#1- 

affi*fi*©**DCT**-C«Fft{l:U ft«<t#li¥ 
ft4PCM*SC-Cft*flSi-6CtlCj:!». TVttt© 
S^f-&<fc<1-5 title, KARft2:Wlft«>fttt« 



D. L. Gall, et al. , " Transmission of HDTV signals u 
sing SubbandDecomposition and Discrete Transform 
Coding*, International Work-shop onSignal Processin 
g of HDTV 1988, feSl^ttAff, ffi rHDTVffl*£lr 

^W5E^SSE88-176,1989¥2fl) . 

[0004] giT, WAV K*HWb*SCKov^TB 3 
~H5ftft«LTRft+5. 03tt, t^yWWt 

[0 0 0 5] BfcfcVvf, HDTV<t^3 lit, 

7"!)^ (IH9I«) WfbltS. Wd«7^3 2 
It, IS^iiiiy^/^LPirilS^aii^^/w^HPICJ; 

HDTvfrs-3 nt, ftmt 

flHS*»itt;SnSifc2iMHSii, *¥>ftfti:feieft*0 
HH«*. *Jp*RB«-rftft*««©HL«*, 
fBfreS«#*ftOLH«», • SKi: ticis^© 

l L«*«*ft««»icftftsft6 0 ft*, ytws 
yv>vti7 4^fWimbmmcnt>tii>o r© 

7A/^9%^Lb LTIt, QMF (Quadrature Mirror Fi 
Iter) bVttitlZ? 4 M * »>Z^tt.»* -sffOftW® 

[0 0 0 6] LLff^lt, SJSDCT^H3 3*3J;U! 
nWmfll (VLC) 3 4«t-L-C*F#fl:Sil, 
*©ffi<OLH<t^~HHft^-|t, *HfcS (Q) 3 5IC 
ioT*«4P CM^SC-Cft^ka- KfcftftLfcft 
l£, TOftffftftEM (VLC) 3 6*4rl/rTOft=» 
-KIC^$nS 0 ft*, TOftffftftEW3 4, 3 6 
It, «*Ms=- Kfc#* Lfc T>r£ft=- K*«9 ft» 
5«ftfcftoT*J9, ii^ltlift«^oSe^*Sr#fl: 
LT »£jIS<o iSv ^ft^fb uk/wo* $ v > t> <o ic it® v % 
a- K, *#i^fc0>K:ttft^=- K£*t)£:£*-tV3. 
"STftftft-JI-fllllft 34, 3 6 d» P> ffl* £ tii #"5Tftft = 

-Kit, #a(b@88 (mux) 3 7-eftmiftft*iire 

«ft3 8fcftfflSilS. 
[0 0 0 7] 3^DCT^#«3 3 It, WfctZmfi-^ 

wmi®**nm&m<oT> c T^sicaft-rs dct 

(DCT) 4 1, DCT«»*aHF{ba-KKft 
ftLTTO»ftftflSHB3 4fc**.5*Tfl» (Q) 4 
2, ft^flS3-K*»6»DCT»ft«r*7si-*a»^fl« 
(Q _1 ) 4 3, DCTflak*»65cOftftft«r«5E-fSft 
DCTSEM (DCT" 1 ) 4 4, *£?HK:*tt&?H 

WS:tT9 ; e-K«!l®ilH]K4 5, SJS^jllS4 6, ttfW 
4 7*3.fclttn]JIS&4 8 ICi ►JSee^^s. 
[0 0 0 8] r<Oi5ft)iJS:DCT^F#S3 3-Clt, L 
Lftftfc#Lt\ «-Knftl§lft4 5-Cft&H«ttfttC 
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^•£DCTg&384 1-CDCT&&U ^feftfcDCT 
fl««*HWB4 2KJ: "Jft^HbLTffiTrfS. fcis, 

[0 0 0 9] LLfi^tt, • SiE*(^Ofi«iiji7 
•5. 5c«!fefc{t-f-i:PI«fcra-»ffiTH:l7 

[oo i ol roTOHM 6 cofiifiS^o^r 0 

[0 0 1 1] lUK^^T, a#*W*4 6tt v 17U 

-A«r<&Wfe{S-i§-fce«1-$ ? \s-b.t =e y 5 l . l 7 

(#») LTfflA1-«lbMMMiM§5 3, * 
-K»J®Ih]SS4 5^bW^$H5^a!)*-KlcJ:o-C7 

-/w KF*9*- h'<o®&\*&, 7 ■< -A- KM*- Kroig 
•&l47^-/VK^*y 5 2«>fe©flr#, 7U-AM*- 

K©»*H:»* tt«@l8 5 3 ^60flr««r9K fCBJ* 
•f * ##08 5 4 tc J; 9 «j£ S ix 5. 

[0 0 12] i5|:fc-^T, ro, •, *, *j ttB^ 

{WW*-?*) Sr^-f. 4*s, 
0>7-r— /WKlK:*5tt5n + ^±"C, TirRlcDii^ 

[0013] 7-f -/w Kft*— Kt?l4s WiJHi^KgJRF 

A- K-C55S»c ft Z WC, 7 ^ —A* K 2 icioft 5 n$5i.Xf 
(★) 7 2fc©*$Ht**r«F*fl:1-a. 7^-Affl*- 

* (*) 7 3 tomftfgttn^rittZ. 17 
-f-/i'KS«I*3J:U t 17U-ABawffi-^lix H4K*Jft5 
Sif&^SU^g 4 6rt<07W— A**y 5 l*Jj:tf7-f— /V 

K^^y 5 2icie^$tvrv>5. ibt h/nc 

ftoTiiifl<0ffig-fr->7 M-6ffiail»f M«E1K5 3 
•CfT*?*i5^, S&BHat7U—Ap«*y 5 IfrbVTtr 

SHS^i U-Cli, S>#Ie]885 4*»6We- mSCfc 

[0 0 14] ftlc, *-K*HWSB4 5|C*Ht6*SI 



is, ^ns/^misi ($*«, ssj^xs^-rv) 

(@ififfi<D25ll*i) SrffjfU rft-SrPli-fS. ft 
|t s 7w--/uKW^<t^®7JS:*«>, r*i,&P2i 

/Wft«ltV7 h L7tfi:«07W-Aia^ft*cDS^P 
V l~PVn&#»5. irt, PI, P2*3,fctfPV 

f <z>*- Kfcteffl-fS. ft**, rrottrot- KflHttt 
[0015] ei±, fm^-h^y^-^h'^hz^ti 

74-j\< Krafc5VM4!bf ««7 3ffiS©S 
(^^.«7w-^Krtfc5v^7-f-ywKra) 
#flHHrfflv>a;ii» <fc5^tt£e>K7W-A**y & 

[0 0 16] *7£, *-f{b*4 2 ^P>W^J$JV5DCT 
#S<0fi^b=-Kttx iS*S^ft«4 3*3itJtjJ»DCT 
^^4 4^LT7uC0«#ffi (*&TOtt5HI*) (w 

^jffl«4 6rt^7W-Ay*y 5 l*3j;U!7^-yWK 
p«*y 5 2lcie&$iT,5„ rco«t5lc, 7^-ywKHfe 
Sv^tt7w-AM<offiB8S:^*i-5r LLi 

[00 17] ti5t, ±i£Lrt:*S:-C(i^3Eg=-K 

hTe^i-rsBgictt, •5rgE^^fbniK3 4, 3 6^e> 

0W**fttlM»*«rflra»ff*{l:iI*ffl*A*6v^tt* 
»bE»W*AKR*S*i6^y7r (E3-C?l*ffB&) 

H3 5, 4 2\c&HZ>ttitx : ry7*iMXt:*:Z < 
L, JS!^C'>/ < £^^^•|±^7 1 yT'f-f XSr/h$ < -f ^ C t 

[0018] utn^mnm&isiixmmc'o^x&w 

fWiov^TBHi- 5. «^&-CI4> #fi^filHlK (DM 
UX) 6 llci-a-cejS^Sr^^ft^lc^U, H 
Hft^-, HL<t#-*3it/LHfS-f-0=S-^S = -Ktt. 
^T«ft**fl:HK (VLD) 6 2, 3*Hb38 (Q _1 ) 
6 3 Sr^LTBTXg=- K*»fe*Hk=- K^, $ 61- 

3-K(4. »T«S«^bliIB (VLD) 6 4, i$»*^Hb 
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m (Q -1 ) 6 SSr^-t-ca^^-K ^bl-DCTfi* 
Sctcm5c$tt-5. -tog, DCTMto^ttt^ iSD 
CT£&S§ (DCT -1 ) 6 6-C?DCT#£&Sr*?V\ S 

lassie 7 #-<m mmt t-csibft-ctfc*- wi 
Sc-a-^7-r^^6 9»ca^s^ &©»!*-?> 

ID) MT*\ fcte*¥#tofc*JtoJ:t*Ty7"9-i':7!> 
V;/ (*tK) trt?$rfcfcJ:oTHDTVflr*«r*5W- 

[0 0 19] 

■e. LLflr**»6Tvflr*twftr»r 

fcL LflHM»&T VftOTRftettSI- 5®§S§£1& 9 til 
*I4\ llffi8tt-6Sfi^l»^^^■CV^5^STV|*«lOS^ 

[0 0 2 0] Ld»U S§*©^-^k*S:T«:, «■ 

*KJtX-C»T*-C*>S©-C, HDTVflM|-©ff£&«fc 
LLflr»tt» ffiWf-^^ Ktt** 
9#<«nMI*»»*9S'Cbn-CV^ L-fc^oT, L 

«F*flS^-Ht«IRi-6t» HDTVB4W!!St©* 
flStfffittbftfci&'ofc. Sfc, e&flF-!Htffif«©-»a» 
b T VflHHMI*r**©T VflT*i ra- K"C* 0 ffl 
+J;5«»*(Hllrto*»r*BBi-Cfc-!>fc. 
HDTVftftT Vff * 1 ©3fe£fcE*tttr«M-8 r. 

[00 2 1] *JWJH.. Wfi*»tt*li»U**bff* 
fbtTy M^-h SblCHDTVli^iTV 

[0 0 2 2] 

[gflg£#ft-*-3 £»©#©] tt**iHE«©JKn 
ttltU *©rt©*¥#£tf»t#flasifcl-te#© 
TWBHDTV«**ff£+SHDTV«*81^/<l' 



ftLfcflMR*»6TVflr#*«5Ei-5fcfc'bK:. «FiBiB» 

mm age*©* ant ** jb * ^-ciwb*^ j: # sa^ts) 

[0023] S»#«2 fCf2«fc©3S9!tt. SS#JS 1 |C|E« 
5. 

[0024] 

[fWBl SI*«ltiiE«©IBKtt, *TJ8J:t««*l«) 
* 1 1 fc W©«***«* Wit S3H*fc ±otm 
i-6fctK, <*«EMIfl*> SrTV 

«*JB©*F*flsi'-h'eR*flsU 3 feu:*©**** 
»MI**» b T Vfll*j«»«r* L3I ir rMBMM-Kov * 
"CKHWfcU «*WW"CflKWteTV«**Jitf*¥»J: 
tfgit^lSjas 1 h .£<&«©« ^«r«7G-f 5 £ t lc<fc 5 . 
H D T V«* t T Vfll* fc ©S&tti * JBW 5 C t 

[0 0 2 5] a*«2tiE«©?6Stt. &4MI#jg&& 

«r#3 
[0 0 2 6] 

[*J601] H 1 14s H*«lteB«lO*W«>HDTVflr 
MWfc^fc *«»*«*£#***© 

[0 0 27] m 3 te*-ra*©fNHH8 J:t«K* 
«Sr«^UTV^5 1 ©^ J t©**jpJffl-t?$ 6 fcwicov 
TttP)-ft-*i-£f'H-. Hfc*iv*-c, **Jkfl©tt#«© 

fcLL«*tr»S^«lDCTKJ:-9-c«P*fl:i-6afl;D 
CT»«l0is, aiS^SIDCTfc^NtSiiS^^aiS 
(^8tt8l«t*) «rTV«*«©«F*fti'-h-C 

[0 0 2 8] 1-4*>*>, S^{bS (Q) 1 Hi, DCT 
&&SS4 l a>f>tllASiv5»J;f8!l^fflDCT« 

«*-cWHkuxRr«ft«F*fua* (vlo i2ic4- 

{b«13fcJ;t5a!DCT3ElftS4 4H:, fi*{b*l If 
blCTC©®^^ MBMUM* b T Vff «rit»MGc L*C 

mh«i 4tc^t5. 4-ctt, a«7«ee^« 

**»6TVfl|**»«r*U§l*, *o«»flr*«r»^fl: 
« (q e ) i 5»itm**«F*fl:iaK (vlo i 6 

Sr^UX^^b-f5. 

[0 0 2 9] «*3, aUSDCT«f#«l OJC^tS-t© 
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^*>5v^tt#l:<t;[Hi8Siii^/SJcia:g*ti^s'7r 

(IS 1 -?!*£«&) -C^SL, TVflHfrWff^U-Mc 
J:9#</j:c.fc^(ifi^{l:§gl l icfcttSS^Hb*?' 

[oo3o] rhtitfTL-c, asTOsaflH* 
*»e>a!DCT*i«B4 4offl*««- (jBstoisbhi* 

i 5*j±o«T«fiff-i-{bigKi efcfl-L.-cwHb-fs. 
r.jte>©prsfta-m, #*fbiiii&3 7Tm©ffir«fli 

rofc^oiflkSi 5 cost's' ^>9--fXKov^t>± 
C<y 7 r OMR * > h £ t ■» 

[00 3 1] ffi^-Sg-Ctt. &%Smm (DMUX) 6 

i tct o teaw u h mt^, 

HLft^43<};O!LHffi^C0«-^S = -Kttv 
^{blilBS (VLD) 6 2, jS»fi?-{kS§ (Q _1 ) 6 3-S:^ 

[0 0 3 2] TV«^^{fc^-b-eflHHtS*vo>S 
iffsuco^-ctt, prxfitt-iHbBis (vld) n-e^r 

j§ (Q _1 ) 1 8^SJS^ffliS^^©DCT«S«:«7G 
*0DCTfiMRtt>i*DCT£&»6 6?D 

ctjj!**sji, a&?M6 7*5^ KflWiuta 
[0033] a»«*rt»«cov^-cii, *nes« 

^{fclelgS (VLD) 1 9-CW^^-K^feSTF-fb^- 

Hfc*5cU SbtiMfrHbJKQH- 1 ) 2 0-en^ft^- 

ow^fs-s-i &*n#«§ 2 1 -can j* u ^eicajs^aasg 

[00 34] «-S«Oft-^J4^-g-fi£7 W/l'^ 6 9 £A 

itf7?7"t>^!l (MM) SrffW ftlczK^lS) 
ii-a-fig*jj:t;rs/7*f-vyy >^ (MM) SrfrSrtfc: 

iotHDTVfl^aStS. 
[0 0 3 5] r©£9K#389!fc,fc3«^8-m, ±3fi 
©#«|-?HDTVfrs?-£f?£-et 5£ t t>»-« 
THtf TV{f^«^-S82 3 Sr/fl^TT VfflW«^* s ^I 
HDTVffi^iTVm^OS^ttSrH^ 



*u-h-Cff*fl:L;fc1irafc, 5EOLL{t^i:C0||^ft 
[0 0 3 6] @2I4. (C|2«(03gK©HDTV 

[0 0 3 7] HKJJV^r, #SlliW©i?-)l*©«Hfti-f- 
5 f: r t*»a7-f yw* 3 2 ftfc L Lff 

-f§-£Sj£^8JD c T tc £ o -CWWtf cm 
U10^ a£TOlDCTfc*W 

SrTVm^fflW^bu-h-C^F^k 

-rsttfcic, *©s^^:»fi^©DCT&gw>f> 

TVffi^»^HL§K^H5TfS#lcov^^ft-f5 
#«#^{b«f£Kfc5. 
[0 0 3 8] 1"fc*>fc, i^HbS (Q) lift, DCT 

Sfcovvc, ft*©TVffWfHbu-HwfflS-f3til 

ffifi-eff-^lkL-c-araESW-^biHiK (vlc) i2ic# 
Tvflt»owacft3-Ki!:ae»i-s. is»*^ 
{bis i 3 *^{t« i i -e*Hk**tfc*Hb3- K 

a»bDCT#&&«7cLT«SI82 4tc^x.a. «*S§ 

24m aiSTa^MS-^oDCTflHfc^feTvwfl- 

*»«r*LSIS, (Q E ) 2 5 

#J:tf»raaWHHtH!& (VLC) 2 6t^L-C»*fb 

[0 0 3 9] «#*T?tt» £fi#ittH]J8 (DMUX) 6 

nr*fi«#fl:i§H8 1 7 . j8*Hk»i8, aDCTM 

86 6, jMfT«l»6 7, an#«6 8lCj;o-CTV«^ 

[0 0 4 0] S^^»l-^V^-Ctt, ^IS^ffi 

*{bEIlS (VLD) 2 7-C^3Efi3-Ki6»e>*f{ba- 

OHl*«*tftaoJHB2 lT?Ja»U »DCT^{ftS82 
9-CDCTlfMiTV\ «6IC9«TIHI6 7*»e>ffi 
*S*iS^»«*t4rJlDj|«2 2-C/)0»-r5rttcJ;o 
X\ LLfi-^Sr«7c1-5„ «-»«©flr-»tt«r«^7^ 

/^6 9ica^j$^, «F^i:^©«s^-e, mmzmm 
jjfa\c&®x;£VTy 7* mm) tm\ 
m^^m^ma^ry^^-f)^^ mm) 

rfTjrtlciotHDT vffi-^Sr^Tc-r 5. 
[0 0 4 1] r©£5tc#!8eg£<fcS«^Smi:, ±J8 
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O^JiT?HDTVra^£i?£-et3 iritis -&®m 

-effltf t vm^msm 2 3 v vr t vit©a^*s pj 

ffi-Cfe5WC. HDTV<f-§-£TVm^©Z&t4ST^gi. 
-f^-tiiS-etSo LLlt^co^-CW:, TVffi 

fcHD t v«*Kov^r fc*fi««*tt**S-*- 5 r. i a* 
fcfc, *SEIt«-ett. 3S5Wi**DCT«WB 

±*©«F*fku-h» SbKHDTVBftffJOlUHl: 
1^- h r t #-es 5. 

[0 0 4 2] 

^Ht f y hw- h $ * 5 £ k W 1 5 1 1 f> K , 
H D T V{f-§- i T Vffi^- £ 0*±*Etfttt 5 r 

[Bl] »*J!llKe«©*W©HDTVflr*ffl-J-^/< 
V K«F*ffc**te <t 5 «F #S8*S «fc tflK#Sft>***!Mlta 

[02] »*«2KlS«ro»WroHDTV©*ffl^^ 

y p**ftdr£K <k * ***** <fc t^ffi^-s§o*JSM«fiK 

[0 3 ] K«F*<b3Sr*fcJ:««F*«M8 J:t«K* 

[04] »6*H»4 6©«rtfc*1-7ny*Brab 
5. 

[05] 7^-^KH/»#tt«7U-AH^S!|£ffl^ 

10 JSJSDCTW^S 

1 1 S*{tS (Q) 

12, 16 W^g^ftlMIK (VLC) 

13, 18 ffi^HU* (Q _1 ) 

14 mm 



1 5 *Hfc» (Q B ) 

17, 19 nrggSffi^-ftlHlK (VLD) 

2 o S!ltf4b« (Q B _1 ) 

2 1,22 JP^SS 

2 3 TVflMHK** 

2 4 **« 

2 5 fi^HtH (Q E ) 

2 6 WKftflMMsRft (VLC) 

2 7 BJ«Jia#{blHl!5 (VLD) 

2 8 BMrHkB (Qe _1 ) 

2 9 &DCTg&5§ (DCT -1 ) 

3 1 HDTVff^ 

32 mwmyiM 

3 3 SSJ^DCTW-^SS 

3 4, 3 6 »r3Efi^{b@B (VLC) 

3 5 (Q) 

3 7 #fi<fc[sl8 (MUX) 

3 8 e£gg 

4 1 DCTS&SS (DCT) 
4 2 JHHUft (Q) 

4 3 igifrHfcS (Q- 1 ) 

4 4 2*DCT£ft3§ (DCT" 1 ) 

4 5*- KftWHHS 

4 6 jgJ&^SJSg 

4 7 

4 8 

5 1 7V-A^t!l 

5 2 /UWt!) 

5 3 tb#*l«[5]|& 

5 4 ®m®& 

6 1 #fi#8tlE]gS (DMUX) 

6 2, 6 4 TST2E£«#fl:lHll& (VLD) 
6 3,6 5 iS»S^ft:« (Q~ l ) 
6 6 jgDCTS&ig (DCT _l ) 

6 7 x&?m» 
6 8 

6 9 m®&&y j jvf> 
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[01] 




[132] 
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[03] 
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mm 



54 



7^ 



53 



1 



51 



52 



1 



ims] 
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